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IntroductIon

Illinois is known for its gentle landforms, relative flat-
ness, and fertile croplands. Welcome exceptions to the to-
pography of most of Illinois, away from towns with names 
like Flatville, are the karst regions of the state. Big Sink, 
Cave-In-Rock, Vishnu Springs, and Illinois Caverns—
these diverse and unusually named natural features from 
southern and western Illinois are all related by their geo-
logical setting and their origins in karst terrane.

Karst refers to a geological environment with distinctive 
landforms (e.g., sinkholes, numerous and large springs, and 
sinking streams) and hydrology (e.g., subterranean drain-
age through crevices, conduits, and caves) arising from the 
solution of the host rock (Ford and Williams 1989). Most 
karst landscapes form when slightly acidic water from rain 
and snowmelt seeps through a thin soil cover, typically less 
than 50 feet (15 m), into relatively soluble limestone or do-
lomite bedrock. The term soil is used here and throughout 
the chapter as a catchall term that includes the surficial 
organic-rich layer (topsoil) and all of the unconsolidated 
material above bedrock. As the water seeps down through 
soil enriched in carbon dioxide (from the degradation 
of organic debris), the water becomes more acidic. This 
acidified water moves through fractures, joints, and bed-
ding planes of bedrock, where it slowly (over thousands to 
tens of thousands of years or more) dissolves and enlarges 
these openings, creating sinkholes. In addition, conduits 
and caves begin to develop in the bedrock, forming a karst 
aquifer. This karstic bedrock aquifer, usually in carbonate 
rock (limestone or dolomite), contains fractures that have 
been widened by solution to form crevices and conduits 
through which groundwater flows (Figure 28-1). Eventu-
ally the groundwater discharges at springs that flow into 
surface streams.

Three components are essential for the formation of 
karst: (1) precipitation, (2) topographic relief, and (3) solu-
ble bedrock at or near the land’s surface. The average an-
nual precipitation in Illinois ranges from about 35 to 48 
inches (0.9 to 1.2 m), which is adequate for karst formation 
throughout the state. Most of the karst features occur near 
major rivers that have dissected the landscape sufficiently to 
provide the necessary topographic relief. For karst to form, 
the bedrock needs to be elevated above a stream so that 

rainwater and snowmelt can migrate downward through 
crevices and horizontally through fractures or along bed-
ding planes toward stream valleys. As these pathways are 
enlarged by solution, karst features are formed in the bed-
rock. In Illinois, carbonate strata occur only in Paleozoic 
bedrock (from oldest to youngest): Ordovician limestone 
and dolomites, Silurian dolomites, Devonian limestones, 
Mississippian limestones, and a few Pennsylvanian lime-
stone beds (see Chapters 7 to 10 for stratigraphic descrip-
tions). Mississippian strata are the dominant host rock for 
karst, followed by Ordovician and Silurian strata. Karst 
features are less common in Devonian limestones due to 
their limited lateral extent and are rare in Pennsylvanian 
limestones because only a few of them are thick enough for 
meaningful karst development.

Because most of the state is covered with Quaternary 
glacial sediment (drift), ranging from almost none to 500 
feet (152 m) thick (Piskin and Bergstrom 1975), there is 
very little exposed carbonate bedrock or exposed karst 
(without soil cover) in Illinois. Most of the karst consists 
of a combination of mantled (or covered) karst and fluvio-

Figure 28-1 Block diagram of southern Illinois karst terrane 
showing sinkholes at the surface and crevices and bedding 
planes of the underlying karstic bedrock aquifer (Panno and 
Weibel 1998).


